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(57) Abstract: The objective of the present invention is to provide a new type of method for manufacturing a brake disc for a railway
vehicle that can increase the lifespan of the brake disc. To this end, the present invention provides a method for manufacturing a
brake disc for a railway vehicle, comprising: a ring rolling process for working a work-piece containing 0.20 to 0.3 wt% of C, 0.4 to
0.7 wt% of Si, 0.35 to 0.80 wt% of Mn, 0.03 wt% or less of P, 0.03 wt% or less of S, 0.5 to 0.01 wt% of Ni, 1.0 to 1.5 wt% of Cr,
0.7 to 1.30 wt% of Mo, 0.3 to 0.01 wt% of Cu, and 0.2 to 0.3 wt% of V, the remainder being Fe, into a ring shape; a primary heat
treatment process for performing normalizing heat treatment on the work-piece worked through the ring rolling process; a primary
machining process for machining the surface of the work-piece heat-treated in the primary heat treatment process; an inspection pro -
cess for inspecting for internal flaws of the work-piece, machined in the primary machining process, through a nondestructive in-
spection; a secondary heat treatment process for performing quenching and annealing heat treatment on the work-piece inspected in
the inspection process; and a secondary machining process for machining the work-piece into the final disc shape.

(57) 8%A:

[CIS & A&



WO 2016/060435 A1 |IIWAK 00N A 00 AT

E oyl vo)d tade 38 5d & e A2 WA Ax A58 Bod fad AR YHE AFse
AL O H5Ho= g} U 1L @Al 9ste] B g2 Ax %4 Heoa s 111 Wil glojA],
] %,

P 0.03 5% ©]3}, S 0.03 5% ©] 3}, Ni 0.5 W

_— 1 =
C0.20 WA 03 %%, Si04 WA 0.7 %%, Mn 0.3
1 %E‘;%Lﬁﬂom%a‘;% V02 WA 03 5%

A 0.01 =%, Cr1.0 LHx] )

1.5
AR 7 FAEE B ABGe 9 99 54801 4 0 B ol A FAEE el
g Aelshi Al 1A AR ¥4 47 A 1A QAT FAL GED FAES KA AT A 17 A E B
B, 47 A 1A ) AFE B SR VT AR ol i die A 4 3 ] A 5
&as BAEe 99 A% ERon ARt A2 QAe B Y HE Uadel FAOE AEee A27
A Ve B TRRE AL FAOE Bt



[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

WO 2016/060435 PCT/KR2015/010766

1

o A A

U] P AL AFE BEgold yiad Ax WY
7)1 E&ok

P agS HE Apgg Byl v Az el w3l R uS
FAEAIE & A g Bdlo| A v 2~ Az Wl #et Aol
w73 7=

AWEA 1 A xpgk B8] a1 Aakz ool A 5 E HH S o] &3]
TEEHE TE8te] AR §E olFsh, olu] A=} 4 Fah= Hol g2y o]
o, ek 2wkl AlES e AT G E FHlste] 2] B 24T 5
b

AL BEEZo|t}, AL xpgko] &= th A}
TR E AL, o] 2] SF o= U Y-S w5 el ZEo] AR E o
], 7] Aol = Al e 7F FHE) = B3 2FEe] G5l Byl

J & 313 ekl Blo] g vl A B0
O Yt} & B9, T/ 53 A2014-0066590% ol 1= T - 7}
AL peEe] 5ol 719 A AL, el o] abEell AfE o 4] AAEi w505
7 8hi= vyo)lA ] aA0]al, 7] A g Bo]a
2 A Y=EA R o] Foxl Hojx shte] s e 7t
WA Bgol= vz A o] AAE o Q)
3] A]2012-0132036 5.0 = A% 2} 25 F=of] HE 9}
HE ofaf a1y == gt 4o Beo]A v 2~a0l Qlo|A, 7] g 4]
Byola vy 42t AR, el FAH Eefo]l=of, A7) gl
A E o] Lefo]lEie AjtE = A AR E o] Folxl Byo]A t] A9 -4 o]
AAIE ] S
T3 F15 3] A12010-0076709 % 0 = S HAE R B2 (C) 3.0 ~ 3.8,
TF22(Si) 2.0 ~ 2.6, $ZHMn) 0.3 ~ 1.0, Q1(P) 0.01 ~ 0.04, ZH(S) 0.01 ~ 0.12,
T2 (Cu) 0.1 ~0.6 & A(Fe) 92.0 ~ 94.05 ¥ &3}= T4 S o] &3 Heo] 7
T =9 A o] 7R E o] 2l
8] a1 F 53] A2005-0006325 500 = Tl 227 2 A 2] A o] ZIA]E o]
Row, B3| AV AL dAgRAE S 2= A s FAsE S

T (ST



WO 2016/060435 PCT/KR2015/010766

[9]

[10]

[11]

[12]

N

)
ol
-

20 20 -

I
o
rﬂé_ﬁﬁ_g

ox off ML [ off

il
re
ol
ol
o
H
e
o
L
)
o
°
N,
B
o
°

)
o oN

°H |o
2
re
2
1o
N
N
1o

N
p‘L
0 i
> o rir
o ox ox O
>
o
(e
__>‘~l_51
Ay o
o >
rol

8 oE 8 g5

14
o o
°

T @ M oox

N
B
r|
iz
RN
1o
iz

N I
P
=)

AN
A

ri
o
43
N
10 W

Wi
Eal

o ok R

2

2
ol

& FIF >

~
2

oL E-,—t
N
~
N
~

B )
o )y 1o [z ]

-
ox )
)

N
ot

o
£
ol

r U}q'
©
= o o

U

i 4
L g

N
fo fm i <y Qb

o o [ .
kv
N
4 =
M &
2
_O&

r
Y

Y
©

o [
= N
o
N
oo ox mo ol

e ox
Wi
2
1o
ox
o
=2

2 S
oo
ol ¥

=
ol
S
o ROTIr
—~
ol
S

n

=
N
=
p‘L
L o
o

b ot min

=2

Rloox I 2= ot oy o ot
[ I

oxl D N O D o0 DN oox

ok g 1o L2 o 2 ol i

ey

T-ll

)

k]

Ab ot

o 1o o rir o

b
ot
)

g o

b 1o o
:("}L_r‘

e N
o
R
|

ok
ol
S

L
2
=

_O&
™
A
o
=
ol
ARG sl

o,
o)
o o
o
=2
)
ol
o
ki

Wi
Eal

z Hy

ol
-

E
fr
[
i)
9
u
o

>
u

o
Jim
ox -

i
ot

,
rE

o)

°
oX,
o ok
o
4
rot
)
e
2
o
)
=
AL
=
Ipr
ne
24
= q
>
oo

M

|z ol

% op

o 2

1

o

> & b
1%r

=2
ofl
oX,
w
rir .

ror
k1

I
e
>
s

ule} o], ] A A (10), 371 H 2~
}7] WA F0)0l &A= 24 F(30), 7] 324 5-(30)9)
o] 314 & (40)= Fgtato] A H W, A 274 640mm,

& 350mm, F73= 45mme] A7 &2 AR

= oo & 5
~
=
o

OS‘ oY o on
N G
o BRI

m ~
N [‘f; 1o ﬁ

iy

- o

[

I

T

f

1o

ol

[z

mtm

ol

ob

2

2k

il

o

Y

xh

ob

111

o

>

-, % ghe neo) 7 Fato] 23w,
191 WhALE] o] WA shal, ALg S o) tha
P2 b2

2 7hekalis GEjw Bejo]y Bato] 4
291
§2 Aol ol she] v 1) 2] v aa

Bono &
Jud [-4_‘\1
°
O
S
=
ofo
ol
S

N 2 2
)y of PN E X [
R o
)
o, oo
X

o S
vyola e FYEE =d 7 A=A
Tl 2~ Az WY = AE
AA A ¢
719 BAS dAlE ] Yehe] B e Hy ApFE o)A vl A Az
kol 9lo A, € 0.20 A 0.35 %%, Si 0.4 WA 0.7 5 %%, Mn 0.35 WA
0.80% %%, P 0.03%5 %% ©]3}, S 0.03 5% ©]3}, Ni 0.5 =] 0.01 5%, Cr 1.0
WA 1.55 %%, Mo 0.7 WA 1.305 %%, Cu0.35 %% WA 0.015 %%, V0.2 A
035 %% U A FeZ 74 S4E2E H JH2 7taste ¥ 4 54; 4]
-

il
tjo M}
28
yi=)
o

9 kel 3L F3tol hEE B 014 Ak A7 Az

H U o0& ©
F9: 47 AL AR e] §42 GRW FHE TAL HFEHE AL 71
° 5
= i

o

g B 37 AR A B FAEE V)93 PALE Fato] W
23 ANk QAL 34 Y] AL B4 £ B ES B



WO 2016/060435 PCT/KR2015/010766

[13]

[14]

[15]

[16]

[17]

[18]

[19]

EHog dAg st A2at €A 34 R HE U A Yo Tk

A2} VA 7HE A £3ah= 3
vl A s A =, A 7] 8 ol 3 A E 1200°C WA 1250°CE] 5o A ) 32&

] a}%\ §_

F ol I o} /d st
o

=<
P
AL R o Hr).

o W

=

=

U Ak A s, 471 9
at

| % 4 J

Zlo]i= 350 W %] 450= A F et 7] A Ak U= 1009 o 5k
AAE 2] Aoli= 100/3.6 WA 100/3.27} ¥ =5 A
WA Alol 2 v o] & & ¢hed A 1009] o 5)ed
W7 Alol el ¥ Zlo] & 105 WA 12002 A & a1,
tfsle] ¥ 9ol F FA1= 100/1.3 WA 100/1.12 A Hd= AL & =
upek A s A =, A7) AR DA 8] FA4 L 970°C WA 1000°CE 54 7 W=
6AIZE 71 gt & FystiE Al S A o= St
S o 2 Al of| 1= 940°C W] #] 960°C =

45X WA 5542 7R gk 2, =2 Fekal, E9H A= 620°C WA 660°C2]

10

o] Fo]A = A& EH o7 &
UL v A A 3=, A7) A2xb 71 A 7S 3 AN YA A A4S

Hol YA AL EH o H)

)

J

(LTS
od
o

2 ol

Pt

< el e A AEE Bl v Al S | ghel el
olste] Aat G A2 F, V1A 7heE Fotel A ASS Aitets
TAE EehE AR, 53] | ohd A o] o= v s wgde s
AA do] FAHDE, Beola et S A 52 AdH S Algshar, £9
Fol dAsE 7 d o B9 A3 A S WAEE AR E AT, £
Fo BeolA v aaE Az 5 A= Fi el 9
=R ad A

S el g A S Beo) A Y Alx E o R Al 2E =
v 2=1e] 7S HEhlE AP 5o,

52 o) whe A5 2bgkg Bylo] A v Al & Wy o] A abiolv,

53 520 Al bl S Aol ARE R ¥ S A o Ao,

S 4 AA e E B AR o,

553 Al 9] Hlate o] whR RS yEhl = 3FolT,

5 6 A o o H]al o] 9} o] F A Ehiz o] v 5 g yEhl = Folth
g o] AAE S FH



WO 2016/060435 PCT/KR2015/010766

[26]

[27]

[28]

[29]

[30]
[31]
[32]

[33]

[34]

[35]

[36]

olal 1 W] B ne A AN 6B AR m e Fxde] Ao

Eorgo) e A5 AwE Beleld A A2 e £ 1o 54 vl
& B go] A Y AF(100)E A Z87] Y W oz 4] T 27(100)= 9

FE) 2 A = T A EA(10), A7 1‘453 2 A (10)0) FFo) 84w =
A7(20), 287] WAR20) FGol B FA o] 5] n9 A3k 314 7(30)

iz

4300l A ¥ o] B9} VAL AjEel= tharo] 14 E(40), 18] AL

(3008 L Ede] =&Y H = dE G0 =T s A
oluf A7) EA4(10)9] 27 L 640.0+1.0mmo]H, ] 73 E(20)2] A AL

350.0+2.0mmo| W, 114 E(40)2] FA o] YA 3F= 74 -& 311.5+2.0mm,

314 E(40)& 127101, A 2 7€ 14.540.07mm, 35 4 (10)2] F7:=

45.040.5mm, 323 F(30)9] F7]= 11.5£0.02mm, TE(50)9] F7 =

4.020.02mme) ™, ¥ (5009 Z-& 5.0+0.3mmo| 1}, B3 A9 A7 278}

2= WA 7hs st

—“&: o] nhE A% 2} Bilo|A v A Az HH-S & 20 EA[H vle)

o), gral FA D, A1z DA g FA4(S2), A 12F 714 7H F4(S3), AAF

FA(S4), A2 DA 2] FAS5) B A2xF 714 7 FAS6)S

| a1
[

T €.

2 gt A S

w2 A7) 8okl FASDHS ¥ 30 BAHE upel e, FAE(D)S 3 AsE
TEEOD, A=) W W8 el 91X 8k 7}%% (D)= 7 she
WAE92), 471 2 (DY ?Ud_é THFEHE At EE(93) 2 S 594 E

TAE = S AAO0E S5t =334

A7 TFEEOHE 7] TS 3 A 7]3 7] 9 AE(92)2 7ol
A&Pd 5, A7 FEEODA JIHe S 5o AAE o] 5A

=53(93) Al 7Feo] 2l J7] 5

o] gttt

upebA], 7ho] A 5 U] 2= 4 3 WA o] Frbshal, &
HashE R g7l Hﬂﬁ}ﬂﬁl AR1A o 72 A A o] Mgy, 3] Wheko ®
& Aol A= Aol 8l 5,iXH4 ARY FEds
63*3 sto] HbA Whako 2 YA B 7 E S WA gk

71 A A 7,<>_ESFCMV1<>EC020LHX]03% %, Si0.4 WA 0.7

% &%, Mn 0.35 W #] 0.80F %%, P 0.03% %% ©]3}, S 0.03 5% ©]3}, Ni 0.5
WA 0.01 5%, Cr 1.0 WA 1.55 %%, Mo 0.7 A 1.30% %%, Cu0.3%5 %%
WA 0.015 %%, V0.2 WA 035 5% L A Fe& 74 ok,

A7 27 AAlE A3 dYolBE, B g AR 00 o) &5t 7Hest]
AsNAM = AAe] Al E ke A 3 AdEfell A 1200°C W A] 1250°C=

o
i
4
it
>



WO 2016/060435 PCT/KR2015/010766

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]
[47]
[48]

[49]

3 H
A 3 & Efoll A ‘““ o= xﬂi Al 1 3t 2ol 1000 tate] e Zo]=
350 WA 45005 Aol 7t ¥ =5 A3 sic). =, o LellA el o= J3 A
2l o] Z o) 7k ol 3 oo thale] 3.50) WX 4.5 o)X A A& 3}

] oﬂb /\1—7] ] aﬂ - Q] 744 3l @o]i ] D}ﬁ} ko) 7(4 oz H]a}ﬂ 100011 r/Hg}cq

A AE 2] o= 100/3.6 WA 100/3.27} ¥ =5 *éﬁéﬁ&v}.

apx ko 2w Qhlo A= A 1 U7 Alel o] v Aol & ¥ bl 7 1009]
tiste] & bl s Aol 9174 7 WA Alol o] v ol & 105 WA 12022
A3 star, FA = ¥ o A 10090 d}é}Oﬂ o ¢ = FAE 100/1.3 WA
100/1.12 AA st AP et =, FA = S &4 AP g

A7k 22 AEn = AA 54 é—E% S7HA7IHA A 54& 5t
sk gx o] o, AV AFu E Hou= A9, Al54 54| ofshd

7} 9)

g, 7] Qe A, A A, 9 Sl A0 BRE = FHED)
V1= 471 AN E Sotel A8 Pl AFE - s 1L AV E AAsh
Aok A7k wA(10) 71 S A8 AAsiM = 4= G3ts skl 16719
Ak wglo ¥ejshd k.

i, 7k @i FAR()E HLAR T sk F1Edle] Aol
ARAR 5L 989 ghel wpald) olalo] A o] Ao 2 4L o]
313l tiste] 322 A& 7HAI, 53] Heo] A s o)) o g A g o]
F7bebaL b ko m Alshs Y v d & WA shs Bk vhebdv

471 % ?}0& FTAS)E Foto] A E F2E()E 7144 7S Ystol
wkelo)d AP E ek Allak @48 374(S2)0] 3 H T
71 Az dA gl FA S22 7 dRE FAE()S 25 550°C

1 2y ZRE
| 8ol A A9d 31 200°C/hr ) Lﬂi %231 3 970°C WA 1000°CE 5A] {F W A]



WO 2016/060435 PCT/KR2015/010766

[50]

[51]
[52]
[53]

[54]
[55]
[56]

[57]
[58]

[59]
[60]

[61]

[62]
[63]

[64]

[65]
[66]
[67]

6

ojul &7] 7FEL-57F960°CH] THR A -0l 1= B etol . A at} yERA]

G2 5 Qov], A 10000CE Z etz Aol e Mk A e}
910} 2 A sk, 7k Mgk A1 SAIE WA 6212k o) 2] o] 7 §-0] 5 kel ol
Ra7h e g 5 9

A 12} 71 Al 7 F A (S3)
271 A1ak A g $4(S2)S T8 T A= ()S 2 deld Aol o st
AA 7hgo)l 7hs gk Aol LR, o] & HAL A= Ht] 1= 7he et
A7) b AR AAL Thy o m aleh, v 9k HALE S g e

AL ZA(S4)
71 A12F 1A 7he F3(83)0l Q3 7 E ()2 71 A4 7ol & &he]
AAe 29 A E 7HA AL A} wheba] ) sty 7%}@9&} AX =2 S8t
2= 9l om, A7) AAF BAGSHNAE THAEM W T B8 AAaHe]
#3403t s,

7] AA B SHS BE T tste] Fashe, 4] b uka HAE

Eajo] Ul Aol Wl 4 9ol 57| A e H,

A2z A 2] F A (S5)
A7 HAF 3 (S4) S Bt WH Aol EAl8h4] &= d4=(HE Hdd

AFolli= 32 71A A 54 &S flste] A2k - 3 4S5
Fe gt}

A1 A2z A FAHSHS Hed sA- % TR AP, g7
Had TN = 2= ()2 550°C o] 6Fe] 5ol M ] g F, 200°C/hr &
=3 3 940°C A 960°CE 4.54]ZF W #] 5.5 /«VJ 7tdgt & B2 5 gt

A7 5 H 9k A 7] A RS A o] EF Aol A A s

g EY FA G A] 550°C 0] 5] Be-o A A]le 3 200°C/hrf£ Saly
% 620°C WA 660°CL] 252 8AIZF WA 104 7F 71 et & Fuisho] =
AL AABHY, AV 29 AL E5ho] @3 Aol o sle] A :Lﬂ%ﬂr %E—ﬂ,
ol AAHT

A22 71 A 7HE FA(S6)
F7] A2z A2 3485 F3ke] 7
t2221(100)8] 27190 7HE ol f & E3HEhaL 9]




WO 2016/060435 PCT/KR2015/010766

[68]

_— || e
~] ~J -~ -l
w N~ O

[75]

[76]

[77]

7
A(S6)= Bkl HF AR H22H(100) B T
= éﬂ@ 7t o s A E T, 51 E40) G A T Bk
O

TE = 2719 vl AF100)7F o

p
ko o

o5 £ wg-& vge] AN el 2 v % A48 A B,
Al )\l cql

4= SFCMV1 Al A o] Y315 1230°CE 7FE 8§, o] 7k 4nf 7} ] a1, %] A o]
310mme] 9P Fo2 PR F, 16709 Td dojz Pej| PAS A2k
71 Ee] Aol & 17348 o] QAR S 5, Fodel 120mme] &8 A 5o
9 e A (10005 E-38te] A3

oluf & 9t x1(90)] A 32 v o] Ao (L] 4-W7d)2)+= 1.14)
A 7] a1, Eol= 1/1.28 Fo] AE kel 974 661mm, WA 259mm 2 F7
70mm] ¢ ¥-& A| £33

o] 980°C 5.5A1 2 Al 12k E X ] 345 7l gk 5, ¥ 7hES g A3t
1A 7ha-& Eato] 97 646mm, 7 274mm 2 F7] S1mmE 73 T}

ol F, v HALE Soto] B A on, ¥ ﬁﬂéiﬂuﬂ@ﬂﬂ
A, 950°CE SA 7S F B 5 % 640°C= 9|k 71

TU)e sAsg oM, AEH 07 V)T Fete] 4718 BA0)] A7
A% 47 A
Y| 1l o

A A 9} FAFgE A A S AL = 53] A2 (3Z %2 Valdunes
enterprise AP 21 &2 #AA| 215G 2 ol AL-8-¥ = B o] A Y AH(10) 47 &
TH] 83T

oo
EL
e
ofk
L
BN
M

2 Iz I I e i 2 D)

Ao of Al ol & Srdr Hel] 23] A 2bato] 67] Y A A & 8tol
20%tKmol /& AT F, 9P AAE Y 221(100)9] w9 v 2 =1(100)2}

2 248900,
& o] Aol £ JHE Lhehdl S0 47 )
A 7



WO 2016/060435 PCT/KR2015/010766

[88]

[89]

[90]

[91]
[92]

AT, 7] mhR R 5 5o SAl8 v,
shibe] AE- A9l shiniz 2T AA o7k Bl e B} $5:3 vk 54 S
LER AT 53] A A ansAake] w1 A AR Imm o) 2 PR E
Agrst= S ey, AAld = & Wik 545 et
g, Beo) A s =) iR k= S B XA 7F e H BLE, AR s =l
A9k A F Sl =0 FAE thH]sto] A vl E R m RS A 53l
Aol o} vl o] mpR L= 5 6ol SASEA T 7] 6ol Al | mfet g,
Aol 3= Bl alefol) vl sle] o] npE =TS As Q1 4= it} utetA
A Aol iz W22 21(100) AFA) & wRE T S A %—*l o sjE RS &
T UOLE, AEHAAE B oA YA (100)2 = 54& el E gl
z,: o)

21E

iy

iy

J
=
=

O



WO 2016/060435 PCT/KR2015/010766
9

cR

-3 1] AL A BdolA vl A Az HH ol Qloj A,
C 0.20 WA 0.35 %%, Si 0.4 WA 0.7 5 %%, Mn 0.35 WA 0.80%5 %%, P
0.035 %% ©| 3}, S 0.03 5% ©] 3}, Ni 0.5 =] 0.01 5%, Cr 1.0 A
1.55 %%, Mo 0.7 WA 1.30%5 %%, Cu0.3% %% WA 0015 %%, V0.2
WA 03589 U] Fei AR 2259 @ g3 7Fgsh= 8 okl

2N o

N,

ool mo o yp oo oy Mo x ooy x Bogm
ok
2o
)

>

/\C}

|

A}

7t

371

A& HAAbsteE 4 ;

A7 AA RS TR 3 ES e AT FHORE A Y8k A2t
Oeﬂﬂ S5 =

HE Y] Yo r 7hyehs A2t 714 7Fs 34 S E9teke
e 5RO E sl A AFEE Byo)a v A Alx .

%473 2] g 100 oA, 7] ® hd T2, 1200°C WA 1250°C ] 2 5ol A]
g UHog Ayget & UEg v E Ade & dud =g
JAE g 2, Tl I dste] & A AR E Foho] o] > H
HHZ Y= A S EH o 3= A 2FE Bdo|A v Az
WL

7% 3] g 20 oA, 371 W b T el A 3t A o] 1000 thske] R el
Zl o] 3= 350 LHZ] 450 Hﬁﬂ 3y, 7] QAR 2 Ay el 10000
tsle] JAE 9] o] =100/3.6 WA 100/3.27}F ¥ =5 A& s,
AN A= A 2 7 Atol o] v ol & & b A 1009 tiste] &
el kg Aloll 2] 43 WA Alol o] vk o) & 105 WA 12022
‘d¥etal, %ﬂﬂ = 9 9 A 1000 tieke] B g = F7E 100/1.3 HA

)
Q
HU
ox
ot
ol
yl F
>.\|L
o
Jim
°
p
o
I

AE 2ekg vgo)| A A

%73 4] %‘—?ﬁc} 1ol A, 471 A1 A2 &4 -2 970°C WA] 1000°CE 54 F
WA 6AIE 7R S & Tk RS S QR o= % AEE
ol vz Al & Wy,

[’ 73} 5] R 10l Aol M, A1 A2aF A e A
960°C % 4.5A|ZF W A] 554 2F 71438 3 B2
620°C W] 660°C2] =52 8A|7F WX 10A]3F 71 & &
ER o7 3= AE A5 Byo]a v Al U,

ﬂH



glol= v~

PCT/KR2015/010766

10
1ol oA A, 471 A1ab 71 A 7V 34 2 A2zt 71 A 7F

HALo g o] o)A

1

[e]
1

[e}

q.

q.

Q_—rL
Q_—rL

3|

A

(e}
3

|
|

- 6
A

q.

WO 2016/060435
)

Q_—rL
Q_—rL

3|

A

(e}
€

[
[

Fo

=0

N

H

U]~ A



WO 2016/060435 PCT/KR2015/010766
1/2

==——7>\\\\
S0

M1xp el =4 (S2)

Yy
M1zt Z1H 7ts =8 (S3)

\ ]
AAil =8 (54)

Y
Mext dxel =4 (S5)

Yy
Haxt 7|A 7t= =& (S6)

90 94



WO 2016/060435 PCT/KR2015/010766
2/2

RCEFEr I

i 1

(s

[5=5]
- AAlG NFL (mm) Hl 220l NS (mm) ol2 dH|m H| 2
| 0.072 0. 138 —-0.066
2 0.052 0.077 —-0.025
3 0.081 0.122 -0.041
4 0.076 0.058 0.018
[5=6]
Al A0l Hl w20l Al ALOI-H] w2 Ol
2 e - - b
meols (g) me=or 2 g) Hw Ol
] e 054 966 -12
2 815 865 =50
5 & 855 856 —1
< 862 930 -G8
3 & 894 925 -31
<2 794 850 -H8
4 & 861 904 43
= 876 913 -37




INTERNATIONAL SEARCH REPORTY

International application No.

PCT/KR2I015/010766

A.  CLASSIFICATION OF SUBJECT MATTER
C21D 8/82(2006.01M, C22C 38/44{2066.01 ), C22C 38/46(2006.01)i, B61H 5/06(2006.01 )

According to International Patent Classification (IPC) or to both national classtfication and IPC

B. FIELDS SEARCHED

Bo61H 5/00

Minimum documentation searched (classification system followed by classification symbols)
C21D 8/02, Fi6D 69/02, C22C 38/00; C21D 8/0

6, C22C 38/18; F16D 65/12, B22D 19/16, B22D 21/04;, C22C 38/44; C22C 38/46;

Documentation searched other than mintnun documentation to the extent that such documents are included in the fields scarched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: railroad, vehicle, brake, disk, heat treatment, machine processing

C. DOCUMENTS CONSIDERED TO BE RELEVANT

03 June 2009, pp. 185-18¢6
See page 183

See abstract; and claim 1.

Properties Evolation of Large Rotor Shaft

" Proceeding of KSPE 2609 Spring Conference,

A KR 10-2010-0076709 A (KRED) 06 July 2010 7
See paragraph [0032]; and claim 1.

A KR 10-0433483 B1 (POSCO) 10 June 2004 1-7
See claim 1; and figure 1.

A KR 10-2013-0038520 A (KRRI) 18 April 2813 7
See paragraph [0036}; and claim 1.

A KR 18-1999-0009139 A (KURIMOTO TEKKOSHO: KK} 85 February 1999 i-7

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JEONG, Ho - Seung et al., "Inertia Friction Welding Process Analysis and Mechanical -7

m Further documents are listed in the continuation of Box C.

See patent family annex.

categorics of cited docurmnenss:

“A”  document defining the
to be of particular

wpp -
i)

IEICVAnCe

fil 1“‘) date

cited to establish public
special reason {as specified)

“0”  document refer
means

the priority date claimed

general state of the art wh

“P”  document published prior to the international filing

s not constdered

arlier application or patent but published on or after the international

snt which may throw doubts on priority claim{s) or which is
ron date of another citation or other

ng to an orsl disclosure, use, exhibition or other

date but later than

7 fater document published after the internatiogal filing date or priority

date and not in conflict with the ay
the principle or theory undsr iymg the invention

“X” document of particular relevance; the claimed
considered novel or cannot
step when the document is taken alone

application bt cited to understand

ention cannot be
be considered to wnvolve an inventive

“Y”  document of p iar rele s the claimed invention cannot bc,

: e step when the docu
combined with one or more other such documents, such combi
being obvious 1o a person skilled in the art

&  document member of the same patent family

Date of the actual completion of the international search

02 FEBRUARY 2016 (02.02.2016)

Date of mailing of the international search report

03 FEBRUARY 2016 (03.02.2016)

Name and matiing address of the [SA/KR
Kerean Intellectuat Property Office

Republic of ¥
Facsimile No. 82- 12 1"2 -7140

Govermment (‘ux.xpnex-daer‘un 189 Seonsa-1o, Dacjeon 302-701,

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 201

5

)




INTERNATIONAL SEARCH REPORT

i ) P International application No.
Information on patent farnily members

PCT/KR2015/010766

Patent document Publication Patent famuly Publication
cited in search report date member date

KR 10-2010-0076709 A 06/07/2010 NONE

KR 100435483 B1 10/06/2004 KR 10-2001-0060769 A 07/07 /2001
KR 10-2013-0038520 A 18/04/2013 NONE

KR 10-1980-00092138 A 05/02/ 1899 KR 10-0269008 B1 16/10/2000

Forr PCT/ISA/Z10 (patent family annex) (January 2015)



A E AW B,
A & AR I A PCT/KR2015/010766
A, EHe] £ E 7| & EF(FAS EFAPC)

C21D 8/02(2006.01)i, C22C 38/44(2006.01)i, C22C 38/46(2006.

01)i, B61H 5/00(2006.01)i

B. ZEAME Fof

FAE H 2T HEHA ST E 71AD
C21D 8/02; F16D 69/02; C22C 38/00; C21D 8/06; C22C
C22C 38/46; B61H 5/00

38/18; F16D 65/12; B22D 19/16; B22D 21/04; C22C 38/44;

BHCEUSULED W UHEAUEALIN: EAT H AT 7 A 1O
JEESFaelyn 2 dRFAEaAdTn: 2alE HATdAe J)A4” IPC
T A ZEAL o] 8| A4k o] g w] o] £~ (v o] E] HﬂOVA HA 2 gad@Edetbs 25
cKOMPASS(E-5] 3 B AMA| AR § 7)9=: Aw =2k Bgo|m, vyxaz, dzlg, 7|47
c. #FHEEH
FHe 28] * Q&R 2 AA FAGEI = e 71A o A
A oS 5, "UEREAIZEY wynt g FAEAM 9 7| AH B ot 1-7
=AU yelrs] 2000d % FASEU3] =52, 2009.06.03, pp.185-186
oo)x] 185 F=&
A KR 10 2010-0076709 A (gt=E=7]=d+<) 2010.07.06 1-7
2 [0032]; ¥ A3 1 Zx.
A KR 10-0435483 Bl (2] 3)A} EA51) 2004.06.10 1-7
A7 1; 2 =y 1 A=,
A KR 10-2013-0038520 A (F=xAHE=71ed74d) 2013.04.18 1-7
2t [0036]; R Ape 1 Az,
A KR 10-1999-0009139 A (7}1F-AlZ17}olAF FR]BE Hlxr) 1999.02.05 1-7
ok 4 A1 P
Gk wRe] C(AIZ) el 7] A= o] glgrvl o). q553]0) A=A & FEIPA L
dgd £3o 54 al N _ _ N ..
AR R SE A S %09 BE 2 S A9 FHow S99 4Ee
“p” =@ BEo] gl Ao m Rol= uEel 7| EEs Ao d 3 ghom W o] vzt 5= Ay o] B4 ols)etr] §5) 8=
79
‘B Al EId R w2 29 B S8 v Az o3 . ] ] ]
SASTEETNE SRR RS SRS P AL AT o suamge g ra 99 B gwon 378 une 2
= T T EE IR gle Aom Hi
‘L $AE T gES AV s s mE g2 AT dy FAd 3 o e e g e - -
R Eua i dan 78 v 599880 95 52 99 £20 o o33 e w e
zotels AR O 2] FAA A A e A A 7E v
‘07 FF AN A, A BE B SR dFsta e B e xnAel gledow 2ot
P o Fol IR FAE AL o)) FAL B & FRA U SR Fohs Ed
A ZA Y AA DEY A AR A L
2016%1 0249 03¢ (03.02.2016)
AL A}
HAF N
Z3hE SN ‘\\:‘?\
\“S \\\t\x\\‘\g
vzﬂ/\ V5 182-42-472-7140 BN S +82-42-481-5580 \\;\ \\\\\‘

A2 PCTASA210 (7§14 £-21) 20159 19)



TAZdN D

SEse] Ba AR PCT/KR2015/010766
FAZAR DA A 27 gessza e

Q8 55 EY

KR 10-2010-0076709 A 2010/07/06
KR 10-0435483 Bl 2004/06/10
KR 10-2013-0038520 A 2013/04/18
KR 10-1999-0009139 A 1999/02/05

5

i)

lo

A

KR 10-2001-0060769 A 2001/07/07

lo

KR 10-0269008 Bl 2000/10/16

X2 PCT/ISA/210 (H] -2 53] F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

